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APPEAL BRIEF 

Sir: 

In response to rejection of the claims in the above referenced^application for 
United States Patent in an office action mailed 22 April 2003 and made FINAL, applicant filed a 
notice of appeal on 22 July 2003. In accord with applicant's notice of appeal, please accept this 
appeal brief. No oral argument is requested. 
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1. Real Party in Interest 

The real party in interest for this application is the assignee: 

Taiwan Semiconductor Manufacturing Co., Ltd. 
121 Park Avenue, No. 3 
Science Based Industrial Park 
Hsin-Chu, Taiwan, Republic of China 

An assignment has been recorded for this United States Patent application. 

2. Related Appeals and Interferences 

There are no related appeals or interferences for this United States Patent 

application. 

3. Status of the Claims 

Claims 1-15 are pending in this application. Claims 1, 3-4, 7-8, 10-11 and 14-15 
are finally rejected under 35 U.S.C. § 102(e). Claims 2, 5-6, 9 and 12-13 are finally rejected 
under 35 U.S.C. § 103(a). Appeal is taken for claims 1-15 as finally rejected under 35 U.S.C. § 
102(e) or 103(a). 

4. Status of the Amendments 

A response, filed 18 June 2003, was submitted in response to the office action 
made FINAL, in order to overcome the Examiner's rejections of the claims pending within this 
application. In an advisory action mailed on 23 June 2003, the Examiner indicated that 
applicant's response was considered but did not place applicant's application in condition for 
allowance. The Examiner also indicated that applicant's response would be entered. 
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5. Summary of the Invention 

The invention provides a dual damascene method for forming within a 
microelectronic fabrication a contiguous patterned conductor interconnect and patterned 
conductor stud layer within a corresponding trench contiguous with a corresponding via formed 
in turn formed through a dielectric layer formed of a comparatively low dielectric constant 
dielectric material, with enhanced microelectronic fabrication processing efficiency, (page 10, 
first full paragraph) 

The invention realizes the foregoing object by employing when forming an 
aperture through a dielectric layer in accord with a dual damascene method and further in accord 
with the present invention, a composite dielectric layer comprising: (1) a patterned first dielectric 
layer formed of a first dielectric material having a first dielectric constant of less than about 4.0, 
the patterned first dielectric layer defining a via; and (2) a blanket second dielectric layer formed 
upon the patterned first dielectric layer and filling the via, the blanket second dielectric layer 
being formed of a second dielectric material having a second dielectric constant of less than 
about 4.0; where (3) the patterned first dielectric layer serves as an intrinsic etch stop within an 
anisotropic etch method employed for etching the blanket second dielectric layer to form 
therethrough an aperture comprising: (1) a trench; contiguous with (2) at least a portion of the 
via. (paragraph bridging pages 10-11) 

The invention is claimed in two levels of scope including: (1) a method for 
forming an aperture through a dielectric layer (independent claims 1 and 4 and dependent claims 
2-3 and 5-7); and (2) a derivative method for forming a patterned conductor layer within the 
aperture through the dielectric layer (independent claims 8 and 1 1 and dependent claims 9-10 
and 12-15). 
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Independent claim 1 is read on the specification and drawings as follows: 

1 . A method for forming an aperture through a dielectric layer comprising: 

providing a substrate 10 (Fig. 1; and page 14, second full paragraph); 

forming upon the substrate 10 a patterned first dielectric layer 14a/14b/14c formed of a 
first dielectric material having a first dielectric constant of less than about 4.0, the patterned first 
dielectric layer 14a/14b/14c defining a via 15a/15b (Fig. 1; and page 17, first paragraph to page 
19, first paragraph); 

forming upon the patterned first dielectric layer 14a/14b/14c and filling the via 15a/15b a 
blanket second dielectric layer 16 formed of a second dielectric material having a second 
dielectric constant of less than about 4.0 (Fig. 1; and page 19, second paragraph to page 20, first 
full paragraph); 

forming over the blanket second dielectric layer a patterned mask layer 18a/18b/18c 
which defines the location of a trench 19 to be formed through the blanket second dielectric 
layer 16, where an areal dimension of the trench is greater than and at least in part overlapping 
an areal dimension of the via 15a/15b (Fig. 1; and page 20, second full paragraph to page 21, 
first full paragraph); and 

etching, while employing the patterned mask layer 18a/18b/18c in conjunction with an 
anisotropic etch method, the blanket second dielectric layer 16 to form an aperture 23a/23b 
comprising: 

the trench 2 1 a/2 1 b; and 

at least a portion of the via 15a/15b, where the patterned first dielectric layer 
14a/ 14b/ 14c provides an intrinsic etch stop within the anisotropic etch method (Fig. 2; and page 
22, first full paragraph to page 23, first full paragraph). 
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6. Issues 

I. Whether claims 1, 3-4, 7-8, 10-11 and 14-15 may properly be rejected under 35 U.S.C. § 
102(e) as being anticipated by Somekh (U.S. Patent No. 6,292,334). 

II. Whether claims 2, 5-6, 9 and 12-13 may properly be rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Somekh in view of Yu et al. (U.S. Patent No. 6,004,883; 
hereinafter "Yu"). 

7. Grouping of Claims 

Claims 1-7, group I, are directed towards a first claimed embodiment of the 

invention. 

Claims 8-15, group II, are directed towards a second claimed embodiment of the 

invention. 

The claims do not stand or fall together within their respective groups. 

8. Argument 

I. The claims do not stand or fall together within their respective groups . 

Applicant notes that applicant's amended claim 4 and amended claim 1 1 have 
contained therein a specific limitation of absence of a hard mask layer interposed between 
applicant's patterned first dielectric layer and applicant's blanket second dielectric layer. Since 
the explicit absence of a patterned hard mask layer is an issue within prosecution of applicant's 
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claims to applicant's invention, applicant specifically requests independent consideration of each 
of applicant's independent claims 1, 4, 7 and 11. 

n. Claims 1. 3-4, 7-8. 10-1 1 and 14-15 may not properly be rejected under 35 U.S.C. $ 
102(e) as being anticipated by Somekh. 

HI. Claims 2, 5-6. 9 and 12-13 may not properly be rejected under 35 U.S.C. § 
103(a) as being unpatentable over Somekh in view of Yu. 

a. Somekh Subject Matter 

Somekh (abstract and Fig. 4a to Fig. 4h) discloses a method for forming a dual 
damascene structure which employs a patterned amorphous carbon etch stop layer interposed 
between a blanket first dielectric layer and a blanket second dielectric layer.. 

b. Yu Subject Matter 

Yu (abstract and cover figure) discloses a dual damascene patterned conductor 
layer formation method without an etch stop layer. The method employs a patterned first 
dielectric layer formed of a first dielectric material which is not susceptible to etching within an 
oxygen containing plasma, in conjunction with a blanket second dielectric layer formed of a 
second dielectric material which is susceptible to etching within the oxygen containing plasma. 

c. The Examiner's Assertions 

Within: (1) the paragraph bridging pages 2-3; (2) page 6, fourth paragraph; (3) 
page 9, last clause; and (4) page 13, third paragraph, of the office action made FINAL, the 
Examiner asserts that Somekh's low k etch stop layer 14 corresponds with applicant's patterned 
first dielectric layer within applicant's dual damascene structure. 

6 
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Within: (1) page 5, last paragraph; (2) page 9, first paragraph; (3) page 12, fourth 
paragraph); and (4) page 16, third paragraph, of the office action made FINAL, the Examiner 
does not apparently provide a proper basis for suggestion or motivation for modification or 
combination of Somekh and Yu to provide for rejection of applicant's claims to applicant's 
invention under 35 U.S.C. § 103. MPEP 2142, 2143, 2143.01. 

d. Applicant's Response 

In response in a first instance, applicant respectfully disagrees in part with the 
Examiner's reading of Somekh insofar as the Examiner asserts within: (1) the paragraph bridging 
pages 2-3; (2) page 6, fourth paragraph; (3) page 9, last clause; and (4) page 13, third paragraph, 
of the office action made FINAL that Somekh's low k etch stop layer 14 corresponds with 
applicant's patterned first dielectric layer within applicant's dual damascene structure. Rather, 
Somekh at col. 3, last full paragraph clearly designates Somekh's reference numeral 10 as 
Somekh's first dielectric layer within Somekh's dual damascene structure. Somekh's first 
dielectric layer is a blanket first dielectric layer within a damascene structure, rather than a 
patterned first dielectric layer within a damascene structure, as disclosed and claimed by 
applicant within claim 1, amended claim 4, claim 8 and amended claim 1 1 (clauses 2). 

In addition, applicant notes that since Somekh's blanket first dielectric layer 10 
and blanket second dielectric layer 18 are formed of a fluorosilicate glass (FSG) dielectric 
material (col. 4, lines 20-25 and 60-65) Somekh's blanket first dielectric layer 10 will inherently 
not provide an intrinsic etch stop with respect to Somekh's blanket second dielectric layer 18, as 
required within applicant's invention as disclosed and claimed within claim 1, amended claim 4, 
claim 8 and amended claim 1 1 (clauses 7). 
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Thus, since each and every limitation within applicant's invention as disclosed 
and claimed within claim 1 , amended claim 4, claim 8 and amended claim 1 1 is not disclosed 
within Somekh, in particular with respect to a first dielectric layer within a dual damascene 
method being formed as a patterned first dielectric layer which provides an intrinsic etch stop 
when etching a blanket second dielectric layer formed thereupon, applicant asserts that claim 1, 
amended claim 4, claim 8 and amended claim 1 1 may not properly be rejected under 35 U.S.C. § 
102(e) as being anticipated by Somekh. 

Since all remaining claims within the foregoing rejections are dependent upon 
claim 1 or claim 8 and carry all of the limitations of claim 1 or claim 8, applicant additionally 
asserts that those remaining claims may also not properly be rejected under 35 U.S.C. § 102(e) 
as being anticipated by Somekh or under 35 U.S.C. § 103(a) as being unpatentable over Somekh 
in view of Yu. 

In response in a second instance, and in particular with respect to amended claim 
4 and amended claim 11, applicant additionally asserts that those claims may also not properly 
be rejected under 35 U.S.C. § 102(e) as being anticipated by Somekh insofar as those claims 
specifically require absence of a hard mask layer interposed between applicant's patterned first 
dielectric layer and applicant's blanket second dielectric layer (clauses 3). In comparison, 
Somekh (abstract and Figs. 4a to 4f) inapposite thereto discloses a dual damascene method 
specifically including a patterned hard mask layer interposed between a blanket first dielectric 
layer and a blanket second dielectric layer. 

In light of the foregoing responses, applicant respectfully requests that the Examiner's 
rejections of: (1) claims 1, 3-4, 7-8, 10-11 and 14-15 under 35 U.S.C. § 102(e) as being 
anticipated by Somekh; and (2) claims 2, 5-6, 8 and 12-13 under 35 U.S.C. § 103(a) as being 
unpatentable over Somekh in view of Yu, be withdrawn. 
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9. Summary 



Applicant's invention as disclosed and claimed within claim 1, amended claim 4, 



claim 8 and amended claim 1 1 is directed towards a dual damascene method for forming: (1) an 
aperture through a dielectric layer; and (2) a patterned conductor layer within the aperture. The 
dual damascene method employs a patterned first dielectric layer having formed thereupon a 
blanket second dielectric layer, absent an extrinsic etch stop layer formed interposed between the 
patterned first dielectric layer and the blanket second dielectric layer. Absent from the prior art 
of record employed in rejecting applicant's claims to applicant's invention is a disclosure of each 
and every limitation within applicant's invention as disclosed and claimed within claim 1, 
amended claim 4, claim 8 and amended claim 1 1 . 

10. Conclusion 

Applicant requests that the Board of Patent Appeals and Interferences reverse the 
Examiner's action in rejecting the claims within this application within the office action made 
FINAL. Allowance of all claims remaining within tjjis^pplication, in accord with the appended 
copy of the claims, is respectfully requested. / 



Tung & Associates 

838 West Long Lake Road - Suite 120 
Bloomfield Hills, MI 48302 
248-540-4040 (voice) 
248-540-4035 (facsimile) 
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APPENDIX 
COMPLETE COPY OF THE CLAIMS 

1. (original) A method for forming an aperture through a dielectric layer comprising: 

providing a substrate; 

forming upon the substrate a patterned first dielectric layer formed of a first dielectric 
material having a first dielectric constant of less than about 4.0, the patterned first dielectric 
layer defining a via; 

forming upon the patterned first dielectric layer and filling the via a blanket second 
dielectric layer formed of a second dielectric material having a second dielectric constant of less 
than about 4.0; 

forming over the blanket second dielectric layer a patterned mask layer which defines the 
location of a trench to be formed through the blanket second dielectric layer, where an areal 
dimension of the trench is greater than and at least in part overlapping an areal dimension of the 
via; and 

etching, while employing the patterned mask layer in conjunction with an anisotropic 
etch method, the blanket second dielectric layer to form an aperture comprising: 
the trench; and 

at least a portion of the via, where the patterned first dielectric layer provides an 
intrinsic etch stop within the anisotropic etch method. 

2. (original) The method of claim 1 wherein the substrate is employed within a microelectronic 
fabrication selected from the group consisting of integrated circuit microelectronic fabrications, 
ceramic substrate microelectronic fabrications, solar cell optoelectronic microelectronic 
fabrications, sensor image array optoelectronic microelectronic fabrications and display image 
array optoelectronic microelectronic fabrications. 
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3. (original) The method of claim 1 wherein the patterned first dielectric layer and the blanket 
second dielectric layer are each formed from a separate dielectric material selected from the 
group consisting of spin-on-polymer (SOP) dielectric materials, spin-on-glass (SOG) dielectric 
materials, amorphous carbon dielectric materials, diamond like carbon dielectric materials, 
carbonaceous silicate glass (CSG) dielectric materials, fluorosilicate glass (FSG) dielectric 
materials and aerogel dielectric materials. 

4. (previously amended) A method for forming an aperture through a dielectric layer comprising: 

providing a substrate; 

forming upon the substrate a patterned first dielectric layer formed of a first dielectric 
material having a first dielectric constant of less than about 4.0, the patterned first dielectric 
layer defining a via; 

forming upon the patterned first dielectric layer and filling the via a blanket second 
dielectric layer formed of a second dielectric material having a second dielectric constant of less 
than about 4.0, where there is not formed an extrinsic hard mask layer interposed between the 
patterned first dielectric layer and the blanket second dielectric layer; 

forming over the blanket second dielectric layer a patterned mask layer which defines the 
location of a trench to be formed through the blanket second dielectric layer, where an areal 
dimension of the trench is greater than and at least in part overlapping an areal dimension of the 
via; and 

etching, while employing the patterned mask layer in conjunction with an anisotropic 
etch method, the blanket second dielectric layer to form an aperture comprising: 
the trench; and 

at least a portion of the via, where the patterned first dielectric layer provides an 
intrinsic etch stop within the anisotropic etch method. 

5. (original) The method of claim 1 wherein the patterned first dielectric layer is formed to a 
thickness of from about 4000 to about 10000 angstroms. 
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6. (original) The method of claim 1 wherein the blanket second dielectric layer is formed to a 
thickness of from about 4000 to about 7000 angstroms. 

7. (original) The method of claim 1 wherein the patterned mask layer is selected from the group 
consisting of patterned photoresist mask layers and patterned hard mask layers. 

8. (original) A method for forming a patterned conductor layer within an aperture through a 
dielectric layer comprising: 

providing a substrate; 

forming upon the substrate a patterned first dielectric layer formed of a first dielectric 
material having a first dielectric constant of less than about 4.0, the patterned first dielectric 
layer defining a via; 

forming upon the patterned first dielectric layer and filling the via a blanket second 
dielectric layer formed of a second dielectric material having a second dielectric constant of less 
than about 4.0; 

forming over the blanket second dielectric layer a patterned mask layer which defines the 
location of a trench to be formed through the blanket second dielectric layer, where an areal 
dimension of the trench is greater than and at least in part overlapping an areal dimension of the 
via; 

etching, while employing the patterned mask layer in conjunction with an anisotropic 
etch method, the blanket second dielectric layer to form an aperture comprising: 
the trench; and 

at least a portion of the via, where the patterned first dielectric layer provides an 
intrinsic etch stop within the anisotropic etch method; and 

forming within the aperture a contiguous patterned conductor interconnect and patterned 
conductor stud layer. 
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9. (original) The method of claim 8 wherein the substrate is employed within a microelectronic 
fabrication selected from the group consisting of integrated circuit microelectronic fabrications, 
ceramic substrate microelectronic fabrications, solar cell optoelectronic microelectronic 
fabrications, sensor image array optoelectronic microelectronic fabrications and display image 
array optoelectronic microelectronic fabrications. 

10. (original) The method of claim 8 wherein the patterned first dielectric layer and the blanket 
second dielectric layer are each formed from a separate dielectric material selected from the 
group consisting of spin-on-polymer (SOP) dielectric materials, spin-on-glass (SOG) dielectric 
materials, amorphous carbon dielectric materials, diamond like carbon dielectric materials, 
carbonaceous silicate glass (CSG) dielectric materials, fluorosilicate glass (FSG) dielectric 
materials and aerogel dielectric materials. 

11. (previously amended) A method for forming a patterned conductor layer within an aperture 
through a dielectric layer comprising: 

providing a substrate; 

forming upon the substrate a patterned first dielectric layer formed of a first dielectric 
material having a first dielectric constant of less than about 4.0, the patterned first dielectric 
layer defining a via; 

forming upon the patterned first dielectric layer and filling the via a blanket second 
dielectric layer formed of a second dielectric material having a second dielectric constant of less 
than about 4.0, where there is not formed an extrinsic hard mask layer interposed between the 
patterned first dielectric layer and the blanket second dielectric layer; 

forming over the blanket second dielectric layer a patterned mask layer which defines the 
location of a trench to be formed through the blanket second dielectric layer, where an areal 
dimension of the trench is greater than and at least in part overlapping an areal dimension of the 
via; 



13 



67,200-367; TSMC 00-407 
Serial Number 09/821,554 

etching, while employing the patterned mask layer in conjunction with an anisotropic 
etch method, the blanket second dielectric layer to form an aperture comprising: 
the trench; and 

at least a portion of the via, where the patterned first dielectric layer provides an 
intrinsic etch stop within the anisotropic etch method; and 

forming within the aperture a contiguous patterned conductor interconnect and patterned 
conductor stud layer. 

12. (original) The method of claim 8 wherein the patterned first dielectric layer is formed to a 
thickness of from about 4000 to about 10000 angstroms. 

13. (original) The method of claim 8 wherein the blanket second dielectric layer is formed to a 
thickness of from about 4000 to about 7000 angstroms. 

14. (original) The method of claim 8 wherein the patterned mask layer is selected from the group 
consisting of patterned photoresist mask layers and patterned hard mask layers. 

15. (original) The method of claim 8 wherein the contiguous patterned conductor interconnect 
and patterned conductor stud layer is formed within the aperture while employing a chemical 
mechanical polish (CMP) planarizing method. 
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